Factors secreted from dental pulp stem cells show multifaceted benefits for treating acute lung injury in mice.
Acute respiratory distress syndrome (ARDS) is a severe inflammatory disorder characterized by acute respiratory failure, resulting from severe, destructive lung inflammation and irreversible lung fibrosis. We evaluated the use of stem cells derived from human exfoliated deciduous teeth (SHEDs) or SHED-derived serum-free conditioned medium (SHED-CM) as treatments for bleomycin (BLM)-induced mice acute lung injury (ALI), exhibiting several pathogenic features associated with the human disease ARDS. Mice with BLM-induced ALI with or without SHED or SHED-CM treatment were examined for weight loss and survival. The lung tissue was characterized by histological and real-time quantitative polymerase chain reaction analysis. The effects of SHED-CM on macrophage differentiation in vitro were also assessed. A single intravenous administration of either SHEDs or SHED-CM attenuated the lung injury and weight loss in BLM-treated mice and improved their survival rate. Similar recovery levels were seen in the SHEDs and SHED-CM treatment groups, suggesting that SHED improves ALI by paracrine mechanisms. SHED-CM contained multiple therapeutic factors involved in lung-regenerative mechanisms. Importantly, SHED-CM attenuated the BLM-induced pro-inflammatory response and generated an anti-inflammatory/tissue-regenerating environment, accompanied by the induction of anti-inflammatory M2-like lung macrophages. Furthermore, SHED-CM promoted the in vitro differentiation of bone marrow-derived macrophages into M2-like cells, which expressed high levels of Arginase1, CD206 and Ym-1. Our results suggest that SHED-secreted factors provide multifaceted therapeutic effects, including a strong M2-inducing activity, for treating BLM-induced ALI. This work may open new avenues for research on stem cell-based ARDS therapies.